In this cross-sectional study, forty seven randomly collected middle aged vegetarian (n=30) and nonvegetarian (n=17) women between the age group 40 -60 years of Jabalpur, Madhya Pradesh, India, were included to measure height, weight, BMI, intra-abdominal fat, five skinfold measurements, viz. biceps, triceps, subscapular, suprailiac and abdominal and seven lipid profiles, viz. serum cholesterol, High Density Lipoprotein-C (HDL-C), Low Density Lipoprotein-C (LDL-C), Triglycerides, VLDL-C, Total Cholesterol : High Density Lipoprotein-C ratios and Low Density Lipoprotein -C : High Density Lipoprotein-C ratios. Results indicate statistically significant positive correlations between intra-abdominal fat, and weight and BMI for both vegetarian (r=0.32 and 0.34 respectively) and non-vegetarian (r= 0.48 and 0.63 respectively) middle aged women (P<0.01) also in biceps skinfold (r=0.43). In lipid profiles, negative correlations were observed between intra-abdominal fat and HDL-C both in vegetarian (r = -0.25) and non-vegetarian (r =-0.17) middle aged women, though the differences were statistically non-significant.
INTRODUCTION
Indian population has a very high incidence of ischemic heart disease with lipid profile is one of the risk factors which is different from those seen in western populations. Elevated levels of triglyceride, cholesterol and LDL-C are documented as risk factors for atherogenesis. Blood level of HDL-C in contrast, bears an inverse relationship for the risks of atherosclerosis and coronary heart disease. Different plasma lipids vary significantly in various population groups due to differences in geographical, cultural, economical, social conditions. Intra-abdominal fat, however, is probably more important than overall weight as a cardio vascular risk factor (Rimm et al. 1995; Montague and O'Rahilly 2000) . As described by Vague in 1956 , an android fat distribution (abdominal obesity, or "apple shaped" body) is related to an increased risk of cardiovascular disease. Intra-abdominal fat increases insulin resistance and the related cluster of metabolic risk factors (glucose intolerance or diabetes mellitus, low HDL-cholesterol concentrations, elevated trigylglycerol concentrations, hypertension, and obesity) (Reaven 1988; Pascot et al. 2000; Arora et al. 2007 ). This cluster was first described by Reaven (1988) as "syndrome X" and is also referred to as the "insulin resistance syndrome" or "metabolic syndrome" (Despres 1993) .
Diabetes mellitus has become a widespread disease nowadays. According to World Health Organization report (1998), around 171,000,000 people were affected with diabetes worldwide by the year 2000 and will reach around 366,000,000 by the year 2030. The prevalence of diabetes is on the rise, more alarmingly in the developing nations. In India alone 31,705,000 people were affected by the year 2000 and will reach around 79,441,000 by the year 2030. Due to the high degree of genetic predisposition and high susceptibility to environmental conditions, characterized by a low BMI, high upper body adiposity, a high body fat percentage and a high level of insulin resistance, Indian population faces higher risk for diabetes and its complications (Rosenson 2005) . The waist to hip ratio is commonly used as an indirect measure of lower and upper body fat distribution. Young adults with waist to hip ratios in excess of 0.94 for men and 0.82 for women are at high risk for adverse health consequences (Bray and Gray 1988) . Janssen et al. (2002) opined that body mass index and waist circumference independently contributed to the prediction of abdominal, subcutaneous and visceral fat.
Evidence in the literature has suggested that the visceral fat thickness measured by ultrasonography could be more reliable method to quantify visceral fat as compared with other methods (Armellini et al. 1993; Tornaghi et al. 1994) .
Association of lipid profiles is reported with lifestyle ( Twisk et al. 1998; Serter et al. 2004) , age ( Maki et al. 1997) , intra-abdominal adiposity ( Mannabe et al. 1999; Mari et al. 1999) , obesity (Despres et al. 1985; Denke et al. 1993; Dongsheng et al. 2000; Pihl and Jurimae 2001) , BMI (Bertolli et al. 2003 ) and waist to hip ratios (Okosun et al. 2000; Dalton et al. 2003; Lopatynski et al. 2003) . In the present study, an attempt has been made to investigate the relationship of intra-abdominal fat with lipid profiles along with some anthropometric variables in vegetarian and nonvegetarian middle aged women of Jabalpur, Madhya Pradesh.
MATERIALS AND METHODS
The study was conducted within the framework of an ongoing prospective cohort study of vegetarian and non-vegetarian middle aged women of Jabalpur, Madhya Pradesh. Women were recruited from a Health check-up camp organized by Digambar Jain Mahila Samiti and Punjabi Mahila Samiti at the Gorakhpur gurudwara, Jabalpur between 27 th June -27 th July, 2007. A total of 47 middle aged (between 40-60 years) women participated in the study. A total of 30 vegetarian Jain middle aged women and 17 non-vegetarian Punjabi middle aged women with a body mass index (BMI) ≥ 30kg/m 2 were screened for inclusion in the study. Exclusion criteria included self reported pregnancy, any chronic infectious disease, weight loss >6kgs during past 6 months. The study was approved by Institutional Ethical Committee and a written informed consent was obtained from all the participants.
In this cross-sectional study, all participants had their anthropometric data measured only in the morning time by NJ. Measurement of weight to the nearest of 0.1 kg by a weighing machine and height to the nearest of 0.1 cm by an anthropometer were done. BMI was calculated as weight (in kg) divided by height (in meter 2 ) as indicated by World Health Organization. A pretested semi structured questionnaire was developed to obtain information on the demographic, nutritional and lifestyle profiles of the participants.
Venous blood samples were taken from all the subjects in the morning after fasting overnight. Plasma levels of fasting plasma glucose, total cholesterol, triglycerides, High Density Lipoprotein-Cholesterol (HDL-C), Low Density Lipoprotein-Cholesterol (LDL-C) and Very Low Density Lipoprotein (VLDL) were analyzed. Total cholesterol and triglyceride concentrations were determined with a semi-automated enzymatic analyzer (RA 50, Semi-auto Chemistry Analyzer, Thyrocare India Ltd, and India). HDL-Cholesterol serum level was measured by using phosphotungstate precipitation method. The ratio of total cholesterol-to-high density lipoprotein cholesterol (HDL-C) is considered to be the best predictor of heart disease and has been used in our study. Exclusion factors were confirmed from the subject's personal physician report and a detailed history. The amount of abdominal adipose tissue was measured ultrasonographically by a real time US scanner, Sonoline Prima, Siemens, Germany. Statistical analyses were performed using the SPSS software (version 14.0). Comparisons between variables were determined by using student's t test. Correlations were tested by the Pearson correlation coefficient test. The correlation coefficients (r) of intraabdominal fat and 15 other variables in vegetarian and non-vegetarian middle aged women of Jabalpur, Madhya Pradesh, were shown in Table  2 . In vegetarian middle aged women, statistically significant positive correlations (p≤0.05) were noted between intra-abdominal fat and weight (r=0.32), BMI (r=0.34) and non-significant negative correlations were observed between intra-abdominal fat and triceps skinfold (r=-0.09) and serum HDL-C (r=-0.25). Whereas, in nonvegetarian middle aged women, statistically significant positive correlations (p≤0.05) were found between intra-abdominal fat and weight (r=0.48), BMI (r=0.63) and biceps skinfold (r=0.43). Intra-abdominal fat showed negative correlations (though statistically non-significant) with serum HDL-C (r=-0.05), serum triglyceride (r=-0.11) and serum VLDL (r=-0.11) among them.
RESULTS AND DISCUSSION
Early post menopausal status is associated with a preferential increase in intra-abdominal fat that is independent of age and total body fat mass. This increased visceral fat accumulation in women can be attributed to the increased androgenic activity in the postmenopausal women as the hormones are known to affect the fat distribution (Kotani 1994; Vague 1947) . Preliminary studies suggest that the menopause transition is associated with deleterious changes in body composition and body fat distribution. The association between body fat distribution and lipid profile has been shown to be the important predictor for metabolic disturbances including dyslipidemia, hypertension, diabetes, cardio vascular disease etc.
In the present study, anthropometric parameters, viz. height, weight, BMI, biceps skinfold, triceps skinfold, subscapular skinfold, suprailiac skinfold and abdominal skinfold were not the affected factors among vegetarian and nonvegetarian middle aged women (Table 1) . Weight was one such factor that affects greatly towards metabolic risk. In fact, it was reported earlier too, that weight loss and/or gain was related to increased risk for abdominal fat distribution and therefore metabolic risk profile (Phil and Jurimae 2001) . No marked mean differences were found in the distribution of serum cholesterol, serum HDL-C, serum triglyceride, serum LDL-C, serum VLDL, ratio of total cholesterol: HDL-C and ratio of LDL-C: HDL-C in vegetarian and non-vegetarian middle aged women as data was collected from same geographical and socio-economic background. Elevation in any one of the components of lipid, except HDL-C, plays an important role in development of coronary heart diseases. The present study showed statistically no marked differences among all the lipid components as obesity was frequently present among middle aged vegetarian and non-vegetarian women, thus blood lipid levels altered homogenously. It showed that the increase in LDL-C and total cholesterol makes the individual more prone to metabolic risk profile (Martinez et al. 2001) . In this study, intra-abdominal fat was found to be negatively related to HDL-C in both vegetarian and non-vegetarian middle aged women (Table 2) . HDL-C is known to be good cholesterol (Castelli et al. 1988) . Reduction in plasma HDL-C impairs the normal clearance from arterial wall thereby accelerating the development of atherosclerosis (Miller and Miller 1975) . Improvement of HDL-C helps provides protective effect on heart. The present study is in agreement with the findings of Freedman et al. (1985) , Imamura et al. (1993) and Menace et al. (1999) on relationship between fat distribution and serum lipids.
